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Assessing the Feasibility of 
Implementing Membrane 
Distillation at the Beal Mountain Mine  
• Verify the viability of 
membrane distillation applied 
to the Beal Mt. Mine  
• Characterize treatment capacity  
and effectiveness. 
• Design a full scale treatment 
facility with a 16 million gallons 
per year capacity 
Research Objectives: 
• Beal Mt. Mine currently has an 
outdated, failing RO system 
that does not meet treatment 
capacity 
• The Beal Mine discharges into 
German Gulch, a west slope 
cutthroat spawning ground 
• Beal leach pad water contains 
arsenic, selenium and nickel 
concentrations exceeding 
aquatic health standards 
Background:  
Bench Scale MD  
Process flow:  
Water Chemistry  
Matthew Kale, Adriane Horn, & Ashton Cummings 
Conclusions 
 
The Membrane Distillation 
system can successfully be 
implemented at the Beal 
Mountain Mine as a 
sustainable, energy efficient 
mine waste treatment 
Laws and Regulation 
• Water discharged must 
meet DEQ-7 aquatic life 
standards  
Economic Analysis 
Team MTech MD 
Ashton Cummings (from Great Falls, MT), Matthew Kale (Billings, MT), 
and Adriane Horn (Kodiak, AK) are all seniors in Environmental Engineer-
ing. After graduation, Ashton is continuing her education to obtain a PhD 
from Oregon State, while Matt is working for ConocoPhillips, and Adriane 
will be using her engineering skills to improve the environment globally 
Full Scale Design 
Synthetic Leach Pad Solution Concentrations 
Beal Mountain Mine leach pad water major ions   
Full scale model total installed and operating costs 
Full scale design process flow, including both 
natural and assisted heating model flows 
Bench Scale membrane distillation process flow 
Characterizing Treatment Rates 
Bench scale mass flux tests at different temperature gradients 
ICP-MS Results 
Synthetic solution ICP-MS results at two times during a run 
MD has larger capital cost than RO but is more 
sustainable and has less maintenance associated  
